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l. Objective

The purpose of this Ground Water Sampling and Analysis Plan (SAP) is to
provide information on the procedures and techniques used in condrrcting
glqrnduatcr sampling oal5nis, mdmmitaing activities at thc Inland Rcalty
Company site (Figure l) in Marynille Missouri. This SAP has boelr

dcvd@ toM tlE regulatfiy rcquir€tn€nts containcd in 40 CF& Paft 2A,
Subpart F and conditions desoibed in Mssouri Hazardous Wastc
Management Facility Permit Part I (P€rmitNumbcr MOD099238784).

The Crormd Water Monitoring and Compliance Monitoring Program, as

desoibd in Spocial Permit Coditim tr, cursists of scmi-annual grornd water
sampling ad anatyses, semi-annual ground watcr elevation measur€m€mts,

and comparison of analytical data to pennit-established Crround Wat€r
Protectim Standards (GPS). The first sampling eve,nt unds this SAP will be

thc first regularly scheduled sampling event following approval of this draft
SAP. This SAP is a rwision of thc previous SAP d8t€d August 1997.

t

Final: Itlaroh 23,1999
i :\stlods\projects\3 050005\5_rpts\99rpts\saprptwpd

I Otsrien & Gere Engineers, Inc.



I

rl
:

.1

i

i

I

I

l

l

I

L

Otsrien & Gcre Eoginocrs, hc. 2 FinaL lvlarch23,l999
i:\*lods\f rqioctsB050005\5-rpts99ry6\84rptwpd

il



2. Ground water compliance monitoring plan

2.1. Monitoring wells

This c,hapter describes the grorrd watcr monitoring progrEm to bG

implementcd at thc Inland Realty Company property in Maryrille, Missorri
(Figure 2). Thc purposc of this progFam is continuod Essessmcot of thc
grond $nt€r qualrty at tbc site during thc p€rmit compliancc p€riod. If three
consecutive ycars of semi-annual sampling indicatcs no c:rcced€mccs of tb
pcrmit-established GPS, listed in Table I of the Permit, the perminee may
reqrst that grond water sampling be discqrtinuod. The currcnt ground watcr
monitoring network has been deernd to be adequate to be usd to monitor
grurnd $,ater quality and to bc able to detect whether constitucnts of concern
are migrating doumgradient of the property.

Tlrc Compliarce Monitoring Program grourd water monitoring well network
cqrsists of thirteen grund nater monitoring wells as shovm on Figure 2. The
following monitoring wells have been selected as point of compliance
(effectiveness) wells and will be sampled serni-annually: GMW #2S, Glv{\il
#2D, GL,f\If #3, GMW #3S, GIvt\M #3q GNI\il #4S, G]dlI/ #4D, GMW #5S,
and GlvfW #5D. The following wells completc the monitoring well network
and will be sampled annually: GMW #65, Glv{\M #6D, GI\dW #7, atf, GMW
#9.

Additiqral effectiverpss wells may be installd during the compliance pcrioa,
ifrcsay, to moet tlrc requireinents of 40 CFR 264 Subpart F. Changes to
the list of the effectiveness wells are subject to modification in accordance
with 40 CfR 270.42 and arc subject to Missouri Deparunent of Nanral
Resorpes (MDNR) approval. Within 30 days of wrinen MDNR approval, a
revised SAP incorporating the approved changes will be submitted to the
MDNR

Static gromd nnater elevations will be measured on a se,rui-annual basis for the
compliance monitoring well network and the four piezometers.

Final: lvlarch 23,1999
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GroundT9dcr Srmpllng endAndvdrPlen

2.2. Monitoring well Jystem inspection

a

Dri4g each ground water sampling event, a mitaing well systcm inspoction

will bc pcrformed" The ongoing inspectiolt program will waluarc thc gcocral

ooditim of the rmitcing ur;ll syst€m in ordcr to recommeod and implemcot
remediaVrehabilitation msasulEs, if neccssary. This information will be

irchded on the Field Sampling Log that includcs a monitoring well integrity
chccHis! a copy of whic,h is included as Appmdix A. In addition, thc tdd
dcpth ofthc monitoring wells will be mcasured once a year to ailrxs whethcr

siltation is occurring. Wells that exhibit variations in total dcpth of greatcr
ttrm 5% of total scra leirgth (an indic*ion of sediment accumulation within
6ewellbae) wiU be redweloped- Well redcvelopmcnt will be accmplishad
rsiag bailing a lmr-yield pumping rethods. Succcssful rehabilitatio will be

doorrrurtod by a total wetl depth masramt that demonstrates minimal well
scrpen occhsion (ideally zero).

Monitoring wells which are assessed to have been damaged or to have

dmaged$rface scals will have repairs undertaken within 7 days and will be

restored as follows:

Surface seals and protective oovers will be removed. Precautions will be

taken not to dishrft thc well casing of integrity of the monitoring well.

A mt/beatmitc grutr wilt be ued to seal tbc annults to jrst below thc
fiostlirr. Atthat poin! a continuouly porued concrete pad of cxpansive

cement \dU be emplaced around the well casing. The pad will bc a
minimurn of 4 inches thick and extend outward at least 1.5 ft.

Upon completion of thc well repain, thc top of each casing wiU bc

resurveyed to verify thst the work elforts have not resultcd in tbe

displacement of these casings.

. If it is assessed that thc iotegrrty of the monitoring well installation has

beeo corrpromised and rehabilitation etrorts connect be successfully

implcmeirto( a replacement well will be instElld and/or the well will be

abandoned according to state regulations after oonourrenoe wittt MDNR

MDNR will bc notilied at least fivc days in advance of construction or
modification of the ground water monitoring syst€Nn, as required bV Sposial

o

a
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2. Grcund water compliance monitorlnp olan

Permit Condition II.D.S. Replacement of an o<isting uell that has been

damaged or rc,ldered inoperable without changc to locatioq dosiSp, r wcll
depth requires a Class I permit modification.

2.3. Ground weter monitoring well ebendonment/installation

A dalnaged monitoring well which cannot be rcpaired s rcstscd will bc

rcplacod with a rrw mitoring well. The abaodoned mmitoning well will bG

sealed in accordancc with Mssouri regulation l0 CSR 23, Chaptcr 4.

Doqmrtation of the methods pertainingto well plugging and abandonment

and well abandonment registration forms will be submitted to the MDNR,
Division of Geolory and Land Survey (DGLS). A copy of thc well
registration form and registration acceptance will be includd as part of the

Annual Crround Water Compliancc Monitoring Rcport (Spocial Permit

Cmditimtr.F). Any change in the number of wells to be monitored requires

a Class tr Pcrmit Modification, in accordance with 40 CFx.270.42.

Mmitcing we[ rcplamrent installatiqr will be mmpletcd uing conventional

hollow-stem auger drilling methods. New monitoring wclls will be installd
in aocordance with l0 CSR 23, Chaptcr 4. Split-spoon soil samples will be

collected o,rry 2 ft or change in formation, according to ASTM Method
D1586.

The monitcing well will be constnrcted of a l0-ft section of 2-inch imer
diflneter @), manufactned 0.0lGinch slotted pol)"vrnyl chlonidc (PVC) well
scrceo, and apprqriate lengtls of compatible 2-inch ID, soli4 ttreaded, fluh'
joint PVC riser pipe. Prior to installation" well matcrials that have not been

pre*leanod will be steam{teand to rcrnove dirt, greasc, oil, or other potential

contaminants which may havc come in contact with thc materials during
transport.

The l0-ft well screen section will be instElld to int€rsect the dc,fined

permeable zone, but not to extend into the overlying silt and clay on the

underlying till confining layer. A clearu washe{ gfaded sand pack wil be
placcd arourd the well scr@n and o<tend approximately two feet above thc
screcn top. A minimun of 2 ft of a bentmirc seal will thcm be emplaced abovc

the sand pack and the remaining annular space fillod with bmtonit€/cmt
grurt via a treinic line with horizontal dischargc qrtlets. Sullicieot timc will
be allourcd to hydratc the b€ntonitc pellets prion to glorting thc well annulu.
The minimum rccomm€nded time for this to occur is 4 to 6 hr within a

Final: March 23,1999
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Groundf,dcrSempling endAndvrlrPlen

2.4. $yr srmpling event

satnalod zarc. ShdrH 6c seal be insallod in thc vadoce zonc, clcan taP watcr
will be addd to tbc wellborc annuhs as rcquir€d to prmotc bcotonitt
hy&atim. Subse4ucot to rrcll installation, a potectivc stccl cesing with
hclingce will be placed over each rvell and will be sccurely sct in cmcrcte.
Hd€s will be drilld into the sides of the base of thc stcel casing to allow for
drainage.

Drilting cquipmEat and ass@iatd tools, inchding augett, drill rods, sampling

equipmenf wre,nches, etc., having contacted Potentially impactd marcrials

will be dccontaminated rsing a portablc Prcsurizcd stcam-clcaning unit
Split-barrcl samplers will be cleaned rsing a detergent (Alcono:t typc) wash

and cleanwaterrinse aftcrcach sampling elfort

Sttscqrmt to installation, thc nnr monitoring wells will bc dcvcl@ using

bailer or low-yield pumping methods. Each well will be dcveloped until a
rclativdysodimt-fiee grrundurater sample can be obtainod. Following well
in*allation and developm€nt a field instrument $rv€y will be pcrformed by
a registercd survcyor to establish thc location, top ofcasing elcvation, and

ground clo,ation for the ncruly installed monitoring wells.

For referelrce, copies of the boring logs and well construction dctsils for thc
curreirt monitoring well nctwort are includod in tho SAP as Appadix B.

fu required in Special Pernit C,ondition tr.D.s., the MDNR will be notificd at

least five days in advancc of conducting well abandonmsrt or nsw well
installation . New monitoring wells will be sampled no latcr than thc next
regularly scheduled sampling went following installation.

As describd in Special Permit Condition l.E.7,five years after the issuance

of the pcrmit, trro grornd water monituing wells histaically exhibiting
impact will be samplod for 40 CFR 264, Appendix D( volatilc organic

compounds (VOCs). The analyses will be usd to evaluate if additi@al
constitucns arc detectcd that may bc auributed to the former impoundment
Ifadditional constituents are detected and confirmed by additional sampling
a Class I pcrrrit modification will be proposed in accordancc with 40 CFR
270.42. The modtlication will propose the addition of the new hazardous

cmstitueirts to the cornplianoc moituing program.

6 Final: lvlarch 23,1999
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3. Compliance monitoring program sampling procedures

3.1. Ground wetcr sempling schedulc

Crrouod watcr monitoring wells shall be sampled in accordancc with thc
schedule in Special Permit Condition II.E., Table II. Analyticsl detection
limits will achieve the limits listcd in Table I of the permit. Crround watcr
laboratory analytical parameters are:

The coucc,ntration of cbromium m will be calculated by subtacting tb
coocontration of chrmium VI from thc total chromium concentration pH,
specific mArtare, $atb grundr+aterelevatioq t€mperatre, and total well
d€pth will be measured in the field.

Tb grqmd \rat€r modtring wells will be sampled according to the schedulc
below:

lVell ID

Cadmium(Cd)
Chromium(Cr)M
I"cad (Pb)
lv{ersury (Hg)
Zilnc(7ri

Chromium(Cr)m
Cvanide (CN)
Manganesc (lt[n)
Nickel (Ni)

rile[ ID

GMW #65
Glv{\M#6D
GlvI\I/ #7
GMW#9

GMW#2S
Glf\Ir#2D
GIVIW#3
GlvI\tr#3S
Glvf\tr#3D
GMW #4S

Glvt\tr#4D
Glv(W#5S
Glvf\tr#5D

Frequency

Scmi-annually
Semi-annually
Semi-unually
Semi-annually
Semi-annually
Semi-annually
Semi-annually
Semi-amually
Semi-annually

Frequency

Annually
Annually
Annually
Annually

Final: lv{arch23,l999
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Gr,ound Wrtcr Srnnllnq end AmlvrkPlen

3.2. Ppcrmpling proccdures

App€ndix D(, 40 CFR 264, VOC ambNsis will bc P€rformcd cvcry fivc )cars.
Samples for Appendix D( analysis will be collected from GlvI\[ #4S and

Glvf\tr#4D.

As part of cach sa^ri1s sv6a! thc following st€ps will be takcn by pcrsonnel

responsiblefu gi

Rsvkwttr samptrngprcoe&rcs and llealth and Saf*y Phn as outlinod in
Appe,ndix C.

Obtain appropriatc containers for sample colloction. Thc typc and

quetities ofomaiss will be idcntifid bascd onthc laboratory andysc
to bc performed as outlined on the chain of custody form containod in
AppemdixD.

Examine sampler, bottles, and preservatives; contact laboratcy
imnediately if any problcms are discovered.

a

a

a

a

a

Confirm sample delivcry time and mcthod of sample shipment with the

laboratory.

Assembl,; pt field equipment to be usd fa samplc collcction;
vcifi thar - ..;ot is clean and in proper working ordcr.

a Calibrate field insEumenb ud/or meters to manufacturer's specifications.

Specincurducivity,ptl ardutiditymetcrs will be calibratod to knom
calibratio standard soldims. Re<he* calibration prior to sampling each

well. Calibration activities will bc recordcd on th Grorrnd Wat€r
Sampling Field Iog.

Establish well !.eation and wcll identification.

. Obtain nce. .y keys for wells or gat€s.

. E:rminceachnrllfrdmago, tamp€rin& crosion around thc wcll casin&

etc., and note on the Crround Water Sarnpling Field Log.

a

Otsrieo & Gere Engineers, Inc. 8 Final: Iv{rrch 23,1999
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i. Compliance monitoring progmm sampling procedarzt

a

. Place clean plastic sheeting around the well to provide a banier betrreen
the surrounding ground surfacc and sampting equipmcnt usod.

Dooataminatc wter krycl indicators and rcasuring tap6 tscd in tb well
by thororghly wiping with a distilled water-soalse{ clean paper torrcl.
Rinsc with distilled watcr.

Open thc uBll cap and make a visual cbeck dorun thc casing noting tbc
condition of thc wcll casing and whctk a p€rmEn€nt grurnd watcr lcvcl
referencc point h8s be€n established on the casing. Note obscrvatios on
thc Ground Water Sarpling Field log.

Prior to initiating grotud water sanrpling, water clevations will be measured
in each of the wells and the fotr piezometcrs on-site. Crround water lsvcl
measurem€nts will be collected as follows:

A graduated measuring tape will be used to measure tho dcpth to water
from the top-of-casing reference point Record thc depm on the Grormd
Water Sampling Field Iog. This procedure will also be used to measure
tbedepth of the well. Measurememts shall be made to tbc nearest 0.01 ft.

a

3.3. lYrter level melsurements

a

3.4. Record keeping

. After establishing the watcr level, the volume of water within thc well will
be calculated.

Pricto initiating the well purging prooess, tbe following infomation strould
be rccorded in a ficld log book and/or on thc Crrourd Watcr Sanrpling Ficld
log:

. Wellnrmber

. Day/date/time

. Weatlrcrconditions

. Condition of the well and srurounding area

. g66plingteamme,mbers

Final: lvlarch 23,1999
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Gr,ound Wrtcr Semrllnc rnd Andvdr Plen

a

Instrumcnt calibration information
Watcr lwel priorto purgng
Dcpth to thc bouom of the wcll
Volumc of water to be purged

Phy,sM propertics of cvacuatod watcr: color, odor, trbidity, prescncc of
nm-aque@s phasc liquids
Dwiations frm planned sampling mcthodolos/.

3.5. Inbetr

3.5. Purging thc well

Samplingjar labels should bc fiUed out to include:

. Sample number identilication

. Initials of sampler

. Da& andtimcsamplemllected

. Analyticslparam€ters

. Sitc location

. Prreservative

. Clicntnamc.

Prion to sampling the wells $,ill be purged to rcmove the standing wafier

column from thc well casing. Where recharge is sufficicnt, a minimum of
three well volumes of water will be rernoved from each well. A well volume

of water is cdculatd using the following formula:

!= (o.4exhxf)

whrc:

. V= standingwatervolumeingallonstobepurgcd

(0.49) is a corrcction factor ufiich includes conversion from inches to
feet aod thc fact Orat threc volunrcs are to be purgod

a

Otsrien & GcreFngineers, Ino. l0 Final: lvfcrch 23,1999
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3. Compliance monitoring pnogram sanpling ptwedurcs

a

a

h=

f=

linear feet of standing water in the casing

inside radiu of well in inches, squared"

o

3.6.1. Beiler method
. Attach a rew, clean length of dedicatod potyprorylcrrc ropc to thc dodicatod

baikr. IrwEr thc bailer to the boffom of thc well ad agitarc the bailcr up
End doqm to suspaod fine-graind matcrials scftlod in thc wcll, thereby
facilitating the removal of these mEt€rials.

Initiatc bailing the wsll from the well bottom- Crround watcr should bc
poured from the bailer into a graduated pail to measure the quantity of
water rcmoved frorn the well.

Continue bailing the well throughort the water column and from the
bottom rmtil a suffrcient volume of ground watcr in tbe wdl has boen
removed or until the well is baild dry. If thc well is baild dry, allow
suffici€nt tinr fs the well to rccover before proceeding with the noct step.
Record this information on the Grourd Watcr Sampling Field log.

In wells urtrich exhibit sulficient recharge, pH, specific conductance, ard
temperature measurcments will be collectcd from the initial bailcr of
ground $at€r and after removing each well volurnc. Purging will cmtinue
until two of the well volume measurements are within *,Wo of thc
precedingvalue overtwo succcsive well volumes and after at leastthroe
total well volumes have been rcmovcd. Rocord this information on thc
Gromd Wat€r SamplingField Log.

a

3.7. Sempling protocols

a

a

a

The water removed dning puging o possible decontamination procedures

wi[ be discharged to the Laclede Chain Company wastewatcr prefeatnent
systom.

Each well will be sampled according to the following procedures:

Rsmove ttre sampling bottles from their fansport containss and preparc
the bottles for roceiving samples. Inspect all labels to facilitarc prop6

Final: llarch23,l999
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Ground Wetcr Sempllng rnd Anrlyrb Plen

a

sqle idcntificatim. Sanrple bottlcs will be kept cool with th€ir caps on
rmtil ttoey are ready to receive samples.

To minimize agitation of the water in the well, initiarc sampling by
lorcring the dcdicated bailcr slonly into thc wcll, making ccrtain to
submerge itonlyfarenough to fill it completely.

If the sample boffle cannot be filld quic*ly, it will bc lscpt cool with thc
cq o urtil it is filled" Samplc containcrs wilt be prescrvcd appropriatcly
(niric acid fu mCIals and sodium fc cyani&).

Rcturn each sample bottle to its propcr ranspqt cotaincr. Preservc

samples by redwing tbe teurperatrc within tb containers to
apero<imarcty 4o Celsius using blue icc or wet ice. Samples must not bc
allowed tofranr.

When samples are to b€ split with the regulatory ag€ncy or other party,
cachbailer-full of water should bc split bctwec,n both parties' jars, onc jar
t,?e at a timc.

Record the physical appearance of tbc ground watcr observd during
sampling onthe CrroundWater Sampling Field Ing.

Replaoe the udl cap and lock the urcll protection assembly bef,ore leaving
thcwell location.

Begin thc c,hain of custody record (Appcndix D).

a

a

a

o

a

a

To rnake mse cfrcient usc of sampling tinrc, monitoring wclls that arc purgd
and sampled prior to 12.01 p.m. will not have their hexavalent chromium
sample collection until after 12:01 p.m. of tb samc day. This will allow as

much rirrr as possible fa the samples to bc delivcred to thc laboratory within
the hs<avalent chromium 24-hr bolding time and will allow thc sampler to
complctc thc day's sampling early emough to deliver the samples to the
overnight delivcy service. It will not bc nocessary to remove Edditional
quantitics ofr+'atcr fum the ground water monitoring rrclls priu to collccting
the hexavalent chromium samples.

Otsrien & Gere Engineers, Inc. t2 Final: lvlarri 23,1999
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3. Compliance monitoring prcgmm sampling pocc&nes

3.t. Srmplc control end chein of custody

a Fcprqer idcatification in the field and propcr tracking in thc laboratory,
samples wil b€ labcled in a clear aod consistent fashim.

Sample labels will be watcrprmf, or samplc jars wi[ bc seald in plastic
bagP'

Field personnel will maintain a sampling logsheet

o Sample identification number
o Well location andnumber
o Date andtime
o Sampler's narnc
o Sample tlpe (composirc or grab)
o Analysis forwhich sample was collectcd
o Fieldparameters includingpH, teirperature, and specific conductance
o Method of preservation
o Additional comments 8!i necessary.

Each sample will have a corresponding artry on a chain of orstody record
(Appendix D). The record will incltde:

o Sitename
o Sample idenfficationnumber
o Sample typ(i.e.,rvater, soil, sludge)
o Dalc and time ofcollection
o Number and type ofcontainers
o Preservatives
o Required analyses
o Signature block for custody transfcr.

. The sanrpling field log sheets will contain zufficient infcmatist to allow
remstnrction of the sample collectim and handling proccdurcs at a latcr
time.

Each ground water monitoring well will havc a corresponding sample log
sheet which includes:

a

a

o

a

Finat March 23,1999
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3.9. Srmplc contrinerr

3.10. Slmpling weste disposd

Sample cmtainers wil be pre-cleancd and contaminant-free. Tbc lab jar
supplicr will have prc-clcaned thc sampling jars according to USEPA-
approved clcaning mcthods. fte analyticEl lab purchascs thc pre+lcancd

botrles ftrm arcprtable laboratory supply vendor. Samplc contain€rs will be

pre-preserrrcd by the lab.

During ground watcr srmFling; potcotially impactod sampling cquipmcot
(gtassurre) and disposable supplies @lastic shecting; ropc,lator glovcs, and

pryertounts) wi[ be gpn€rated. Bnokar glassware will be rinsd with distilld
nata,plaoedinplasticbap, anddisposed in thc Lacledc Chain gcncral rcfirsc

omtaiu. Thc rinse vvater will be cotained in a bucket and disposed of in th
Lrcbdc Ctain lo,,itsffatcrpr€fcaffiitplant Disposable will bc plaoad into
plastbtrash bags and placed into the Laclcde Chain general refirsc cmtais
fa disp6al. Clothing that has been splashod with ground watcr will bc placed

into plasic bags at tbe cnd of the sanpling evemt The clothing can be washod

as long as the splasH clothing is segrcgated and washed s€parate$ frm
normd lamdfv. If disposable coveralls arc worn, they wiU bc placcd into
plastic bags ar,, :'laccd into the Laclede Chain general plant rrcfise container

fc disposal.

Final: Idarch23,1999
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4. Field quality ossurance/quality control procedures

{.1. Qudit5r rssurence/qudity control (aA/aq protocols

To evduatc quality assrarc (QA) ad qualityomtrol (QC), a ficld blank and

a field duplicarc sample will be collected"

The field blank shdl be created in the lield by filine each tpe of sampling
container that will be uscd for samplcs with distilled water and labeled as an

additimal ground nrtcr monitoring well. Thc field blank will accompany the
othcr containers at tb sitc and bc handld as a sanrple. Field blanla will bc
analpcdforthe same suirc of parameters as the samples.

A field duplicate sample shall be collectod in tbe field [y filling a saond set

of each tlpe of sampling container with grornd watcr from a gromd water
monitoringwell and labeled with the ground watcr monitoring wcll numbcr
from which the sample was collectc4 followod by the lett€r "A." For
o<ample, adplicatcfrom Glvf\M #3 will bc labeled as GMW #3A. The field
duplicarc sample wiU bc shipped to a differmt laboratory for analyses. The
field &plicate sarnple will be amlyzod for the sarne suite of paranretcrs as the
ground water samples.

4.2. Andyticd procedurcc

Laboratory procedures, detection limits, containcr t)?es, maximum holding
times, and chemical preservatives for the paratnet€rs of intcrcst arc listcd
below:

Final: lvlarch 23,1999
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Puamebr

Merlmum
dctccton
llmlt
(molLl

USEPA
mcthod

Contalncr
Ilaxlmum
holdlng
0mc

Ch.mlc.l

TOlclrrild.(CN)
Tdcrdmbm(Cd)
Tdlcrrmim(Cr)
Clrclr*nrlll(qr)
CtrqntmVl (Ct")
T6r !d (Pb)
Td mrprtco (lh)
Tohlmrqry(Hg)
Tdlnlcld(Nl)
TdzI'rc(Ar)

0.06
0.qF
0Ii(5
o.G
0.G
0.@
0.06
0.m('2
0.G
0.010

sw4120
swml0
swEol0
swq)lo
sw@r0
sln@io
st/t6010
sw7470
sw@r0
sw@r0

Pdyffi
Pdydtyhr
Potydrylm
Polycthrltrr

Pof$yfom
Pdyryr

14dryl
0rnorfir
6rpltr
0moilr
6rnoilrl
Cmodhr
6rnor$3
0moill.
Gmordr
6 modft!

N.OH b pH 12
HNOtb d{ 2
HNO.bpl{l
HNOrb pH 2
HNO.b pll2
HNOrbpH 2
HNOrbpH 2
HNOrbfi2
HNO! to pll 2
HNO' to pH 2

Polt/.Wf
wffi

Polffir
Polyrtrylattc

Tdal clani& will be anabzed from orc 500 milliliter (mL) sample cotainer.
Total lead, zinc, manganese, and nickel will bc analyzed from a scparate 500

mL sqb ootaim. Ilenavalent chromium will be anabzd from a sc?arate

500 mL samplc containcr. Total cadmigm, chromigm, and mercury will be

analyzed frm a I liter sample contain€r. A totd of four sample contain€rs

will bc fillcd from each gromd watcr sampling location.

U/hen malFing samples by the abovc stsldardized m€thods, thc accuracy or
precision of the data gencratcd by the laboratory will bc assessed through

analysis of replicatcs and field or laboratory blanls along with each set of
samples.

Final: lv1arch23,l999
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5. Laborstory QA/QC procedures

5.1. Intcr- end intre-leboratoly progrrms

It is intendd that American Tectrnicsl and Aml,4rcal Scrvices, Inc. (ATAS)
of Maryland Heights, Missouri will bc pcrforming thc labcrtcy andltcEl
work for thc gound watcr samplcs collected" ftcy rc,portcAty have m
ortcosive QA/QC progam, followingthc pocedures establishod in SW846,
as well as those outlined in tbe following sections and ilhsEatcd m Figrue 3.

The laboratory participatcs in intcr-laboratory programs tbrough thc
utificatio progrms of variqs states. InEa-laboratory programs includc the
malysis of duplicates, spikes, surrogate spikes, and refemcc samples. This
inforrration will bc provided along with the regular quarterly ground water
data submittals.

In quality contol, "precisim" means the agreerrent within a set of rcplicatc
rEsults. Prccision is dsscribd in terms of dcviatiog variancc, or rangc. Thc
tcrm "accuraqy'' refers to thc neanress of the analytcal results to the truo
value. It is describd in t€rms of crru, bias, or p€rcent recovery. Togethcr
wiftthe samples analyzed in the laboratory, the stafruses duplicarc samples,
spilod samples, blanl$, and samples with a predetermined concentration of thc
parameter called the "refetren@ standard" tojudge precision and accuracy.

A *qpilced sampb ' is m uihich has a specific amount of thc paranrctcr addd
to a sample alresdy analyzd. Tbe accurary of an analytical mctlrod is
c$abli*od by tbe reovery of the analytc from tbc samplc manix. Folloning
analysis of the spiked sarrple, the tcchnician records the total rmormt of the
parametcr. The concentration of the parametcrthat is found in the spiked
sample is used to calculate recoverics which are compared to thc contnol limits
inthc database. Anabncs fomd within thc cmtrol limits arc acccptcd as valid-
If the valrc is fond to be beJmd tlrese limits, the analysis will bc rcjocted and
the sample will be re-analyzed.

Final: lvlarch 23,1999
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5.2. Error detection

5.3. LeborrtotT equipment decontaminetion

Plen

A sanrplc can be spliq and multiple analyses can be perfumd. Thcse arc

"laboratory dgplicatc samples," and they indicate tb procisio of thc

analytical method - tho ability to re,produce a rcsult whilc pcrforming 6ay

given procedure.

Many samples are andyzd in the present of reagents. A "blank" sample is

distilledu,aterintouilticlthercagelrtshavebocnaddod. Inanalyzingablank,
no detectod concentration of thc parametcr should be measured" If thc

parameter is measure{ the analysis is dccmd contaminatcd Wkvcr
ootaminadm is fflnd lhough thc ansb/sis of blanks, thc laboratory seErchcs

frie sc15p. DAeOedmtamination is recordcd, and thocc rccords arc usod

to corr€ct analytical values or, ifnecessary, to reject a sct ofanalyscs.

. There arc two categOrics of error rryhich may occur in snalytical progams r
systemadc andrarfu" Systematic erroni are carscd by an incorrcct or faulty
proceanes; these errors produce inaccurate results. With a rigorots QA/QC
program, thesc crrors arc dctecte4 and the analyst is ablc to mal5g thc

necessary corrections.

Ttse can be many causes ofrandm errors, and tb€y may relatc to the skill of
thc analyst. Random crrors affect precision more than tbcy affcct accuracy,

and they 8re difficult to correct. The QC progpam can assess thc magpihde

of error, and it can asslgn a lwel of cofidcnce to the data. A low lwel of
confide,lrce indicates a need for additional training of thc analysr

Ihe lab performs nonnal maintenance and cleaning of its laboratory

equipment on a daily basis. These activities are performed acconding to the

m^'rufactner's teoqnmdatios. Contaminated laboratory equipmcnt would

be detected in the analysis of the metlrod blEnlc. To addrcss detoctod

concentrations in the method blanks, the laboratory r€-anahz6 the €otire

batch after thc equipmc,nt has beqr systcmatically cleaned

Final: lv{arc,h 23,1999
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5. Laboratont O,UOC orcccdurcs

5.4. Detr mrnegcment

Ihedatagatr€redinthclabcatay's QA/QC progrm rcsult in a large numbcr

ofrwffds. Thc labaatoryeryloys tbc methods &scribed below to 6d€r aod

anEhze the data. This systein facilitatcs thc dosumtEtio of eaci stcp of
samplc handling. The day-today Gtrorts of thc QA/QC program btrild a
*QA/QC modol." This model provides detaild control chuts rnd c@rol
limits lvhich measure tbe perforrrance of thc labcatory daily. Examplcs of
cotrol clarts arc listod o Figrres 3 and 4; the daily quality control efrorts to
ascertain quality assurance are summarized on Figure 5.

= The data managemcnt systsn begins to Uack a sample as it coters the
laboratory. Each sample is tagged with a uniquc idcntification numbcr. A
cmput€r-managpd coding format is used to catcgorizc samples. This format
cmbe adaptodto wery ual5rtirnl investigation. It th€n seryes as the basis for
storage and retrieval ofdata.

Any measuremcnt wtrich is made repeatcdly will display a number of dilfercnt
r€sults. Bocause not all the measure,lnents ue likely to be thc same, they will
be distribrsd$/pically close to the mean or average. Thc ovcrall distribution
of results wi[ be that of the normal distribution with the familiar bell shape.

The QA/QCprogrammonitors the mean and the standard dcviatiolt from the
me,an. Contol limits (Figures 4 and 5) are calculated at three st8ndard

dwiatios frrmthemean (99.y/oconfidence lwel of thc normal distribution).

As quality control data are collecte4 the sxact distribution of thc datt is
established" Statistical nrttrods evaluate the quality of the data by calorlating
omfirol limits and warning limits for each parameter by matrix. The warning
limit is defind as two standard deviations on eithcr side of the mean; this
provides a 95Yo confidence lcvel. The control limit refers to an inteival of
tbre standard deviatiqrs sr either side of the mcan and provides a confiderrcc

level of 99.9%.

An analyst in the environmental laboratory may ommine the qudity cortrol
database at any time. The analyst may clreck thc perosnt rocovcry, duplicatc
ratic, paurt ofreference stadard, and a blank value against thc most recent

mean, standard dwiation, and control limits which have been calculatod for
each database. Thus, the analyst can assess whether the values found are

within an acceptable range.

Final: lv{srch 23,1999
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5.5. Drily rccotd

Onadaibbasis, the QA/QC programmmsSgs data which monittr labcatory

anabres of drryticatc and spikd samplcs and qmthctic knowns. Thc leads
of the QA/QC group r€visws thc statistical Programs which mitc thcsc

analyscs ddly. Tbc lead€r checl$ the most rpcqrt databasc in thc cmputcr.
ftcrcfcc, thc le:. 1"r can knon'whothcr thc mllyticd mpthod'g pcrformare
b wi6in rooqtai,. .r ilBgcs and can doci& rryhcthcr to rcccpt' tcjccq c rcpcat

tho analyscs.

Each day the QA/QC grorp leader is able to review a report containing

informatim on the quality control samples. Thc samplc ngmbcr, tcst
parametcr, quallty con6ol sample t1pc, date of analysis, p€rc€ot rccoveries,

relativc cffirs, and warning ard control limits arc sboum on this rcPort Thc

QA/QC e1up leader is dus able to examinc thesc data ca.hday and evaluatc

acccptability. A scan of thc $ect can tell thc status of unfinishcd samplcs and

thc values of quality control data entcring databases.

Final: lvlarc,h 23,1999
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6. Reporting requirements

Thc Annud Grormd Wat€r Cmpliance Moitoring R€port will
oryrchcosivcty addrcss thc technical rcquircm€nts of 40 CFR26,4 Subpart
F ed6e P€rmit Tbe r€pat will be submiued to MDNRbD, March I of csch
calcndar par fu thc precading calcodar par. Thc rcport will discuss tbc
cvolution of thc ground water monitoring program ad an evaluation of the
adequary of thc program rclated to its intcnded purpose. Thc rcport will
srrmm6li2s relevant Efomd watcr monitoring information in thc fcm of
discussions, grqmd watcr flow calculations, and diagrammatic illustratios.
The rcport will include, but not be limitcd to:

. Fieldparamct€rmeasumeNrts

. Copies of ficld sampling logs

. Crmrndwatcranalyticalrcports

. Well repairdocumeotxion, if applicable

. QA/QC documentation

. Other relevant gormd water information

. Tabulatcd gromd watcr elwation data

. Cornparison of malytical data to Perrnit Ground Water Protcctim
Standards

. Groundwatcrpotentiometricmaps

. Ch€micalconcentrationtremd graphs

. Evaluation of the rate and direction of grourd water flow

. Evaluatim of the horizontal and vertical e,(tent ofhazardors constihrents

. Evaluation of surfacc and subsurfacc well integrity

. Quantity of ground watcr purged from each well ard total purged

. Boringlogs forncwborings

. Groundnaternuritcing well diagrams for new gromd watcr monitoring
wells.

Final: Ivdrch 23,1999
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7. Flood contingency

A omtingwy plan fa thc inspoctim of wells cmtactod by flood $atans

should nd bc neccssary since tb sitc is Dd in a lO&yr flood plain

Finel L{rr&4n,1999
i:\*luris\pqiectil?0500045_rp$99rpts\saprptwpd
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Appendix A

Ground water sampling field log
with monitoring well checklist

li



O'BRIEN & GERE ENGINEERS. INC. Ground Water Samolino Loo

Date:
Site Name:
Site Location
Pcrsonnel:

Weather
Well Number:
Project Number
Evacuation Method:

Orp{h of Well'
Drfi toWater'
Longth of Water Column
Volm.of WaterinWell
U( Volume of Water in Well

ft.
ft.
ft.
gal.(s)
gal.(s)

Volume removed before sampling
Did wellgo dry?

gal.(s)
Yes No

(Other, Specify)
'Measurements taken from

Water parameters:

Top of Well Casing of Proteciive Casing

oH Readino

initial

4.0 Standard
7.0 Standard
10.0 Standard
initial

after_(gal.)
after_(gal.)
after_(gal.)

&4 S Standard
1413 S Standard-

after
after
after
after
after

(gal.)
(sal.)
(sal.)
(gal.)
(sal.)

after
after
afler
after
after

(gal.
(gal.
(gal.
(gal.
(gal.

after (gal.)
after_(9a1.)

Water Sample:
Time Collected:

Color
Odor

Color
Odor

Turbidity (>
Sheen/Free

100 NTUs)
Product

Turbidity (>
Sheen/Free

100 NTU'S)
Producl

Sample Parameters:

Monitoring Wdl lntegrity Checklist:

Well identification number clearly marked? ............-_-..-_.......Yes No
No
No
No
No
No
No
No
No

Well covers and locks in good condition and secure?
ls the well stand pipe vertically aligned and secure?
ls the concrete pad and surface seal in good condition?
Are soils sunounding the well pad eroded?...
ls the PVC well casing in good condition?.......

Yes_
Yes

ls there standing water in the annular space between the
ls the stand pipe vented at the base to provide drainage?

well stand pipe and PVC casing?.. Yes
Yes 

-
Does the total depth of the well sounded conespond with original well completion depths?

Top of casing elevation:
Depth to Ground Water:
Ground Water Elevation

NOTES:

...................yes _



Appendix B

Boring log and well construction

details



t\A,,)A) Lttl lE)llNb
FOUNDATION TESTS FO&

Nlxdor(f-Lloyd OraIn Co.

LAbUIr,tlUHY

Building Site:

Loco lion:

Boring No.:

l,o

Locolion: see ske tch

TEST BORIHG LO(

Dole: 6-2g-gz

Scole:linch-3feet

rl
a

(cl.)

Honl torlng tJell Installatlon

Haryvi llc,

8l

o. o

15

9 4.1

l2.o

DARX BRO!.T| srLTY Cr-AY (CL)

LIGTIT BROWN SILTY CIJ\Y l,orsT, sTI FF (CL)

SA}TE }IATERIAL

TAI.I SILTy CIJ\I' vERy STIFF, SOIE SruiD

FREE UATER ENCOUI\TTERED AT 13.0,

T}:R}tINATION
UATE'I LE.VEL

OF
Ar

BORINC
8.II UPOI COHIILETION OF BORINC

.:2'
_.:E'...

t"9 E levolicn
D.epth

Feet
tn Descript ion No.

of
Etovrr

:o.:,



Building Site:

Loco tion:

Boring No.:

r\A._JA) Lil I. tE)llNG ld
FOUNDATION TESTS FOR

Nlxdorff-Lloyd Ctraln Co.

Honltorlng uall Installatlon
Haryvlllc, lto

B2 Locotion: see sketch

DARX GR/\Y cuYEY SILT HoIsT,

TEST BORI}{

Dole: 6-2g-g2

Scole:llncir.3

No.
of

Blowl

I

I

I

I
I

I
i

I
I

I

o.o

2.O

8.o

v l2.o

IS

TOP.SOtL
LOOSE

BROtJ}.t sILTy cL\y - HoI.sT, STIFF (cL)

t:[l,l, 
BRor{{ s,L\Dy crly }torsr, }rEDrr,}t, sTrFf

GMY .SANDY CIJ1T }IOIST, STIFFrREE IJATER ENCOUNTERED ;i I;:;I
(cL)

BROIJi\r ctJlTEy .sANt, IJET. ltEDttnt. sTIrF (sc)

trg Elevolicn
D.epth
ln
Feet

Dercription

t
L-_

20.3
TER}IINATION OF BORING
},ATER LEVEL AT 12.Ot-UPON CO}TPLETION OP ,}ORINC



r

I

I 15 ilf{G r{gG i.rl-O[l'
FOUNDATION TESTS FOR

Ntxdorff-Lloyd Chuln Co.

Honltorlng tJcll In.srallation
ltaryvlllc, HO

83 Loco,ion: see sketch

TEST BORTHG I

I

Building Site:

Loco lion:

Eoring No.:
Dolc:

Scolc:

6-28-82

llnch-3fer

nc

Lca E lcvo lion
D.eprh
tn
Feel Delcription No.

ol
Elowr

v

I

I
I
J

o

TOPSOI L
LOOSE

DARI: CRJty Ct-/tyEy SILT ll0IsT,

2_o

BROIJ}.I SILTr CL{Y
STIFF (CL)

HOIST, lrEDIU.\t sTrFF TO

cRAl' sIt,TY SAM)y cLrr. ItoIsT, sTrFP (cL)

1.?.

:J
SA}IE }IATERIAL

lffi|J'lJ;[l'L:llX,,*,lfli :::;p, srrFF (sc)

a

Irl . o

BnOu,i{ FINE TO }tEDlU}t .SrL\D trET. Loosn (sP)

20 ..t.
TERIIllATIOX oF BORl]tcUATER LEVEL 

^T 
i':i;-UPOTI CO}IPLETIT.TN OF BORINC



I\A .'t E5 ING LABOT TORY

Building Site:

Locolion:

Boring No.:

FOUNDATION TESTS FO&
lllxdorf (-Ltoyrl Oraln Co.

v 12.

13.

Horrltorlng lJclt Ins tallatlon

llaryvlllc, llO

84 Locotion: see sketch

o-o

1

t

TEST BORIHG Lo(

Dole: 6-28-82

Scole:llnch.3feet

FILL DARK BROLIT SItTt ctjy LfITil GR/\VEL

cRAy sILTy CtJ\y . ltolsT, STIFF (ct )

a

LIGHT BROIfN SILTY CLAT IJITII TMCE OF S,\,.IDltolsT, HEDrUlt, sTIFF (CL)

Srt\lE ll TF.RIAt,

DAR'i GMY .SA}.II)Y CI.AY }!OIST. VERY STIFF(cr.r
FRf.f. [rATfR ]:NCOU!iTF:RF.D AT 15.O,

TER}IINATION OF EORINC
IJATER I.EVEL AT T2.O' UPON CO},PLETION OF DORIIiC

a

I

1"9 Elcvotion
D.epth

tn
Feet

Dercription No.
of

Blowr

:o. 5



I ira ta\J - l-r t-'r-.

loy,rn- At/,rte,n C., nPa.rtyt

-ontract Na Lloyd Chain Corporation

KC 633-8 <,)rl rEsT HotE 
_,)- 

61o t-zo t';.1i1;'
'/

JoS N

C;ry Haryv iIle
Dal 4/6/? o

--state 
Hissouri

Drillcr .r. Ha rPer
Tcst Hole Loc:tion

15t E, 5' S. of S.E. corner of Buildin I
Dirteacc tnd Oln<rbn ftvrr Frmracaa t ^dar r{ cr Parvir, Tcrl Holr

TTST LOG

St:ric W:tcr Levet
tiora

o r o'

1r O,,

5ro"

11,o"

20. o"

l2' o,

l5'o"

3o.6..

o'o" Tota1 de'Pth

Hours Aftcr Cornplctim
,oaraa?lor|

Brown clay fill

Dark gray clay, stiff
Gray clay, stiff

Dark brown clayey silt, soft
Gray sandy claY, soft

2" Gray med. to coarse , some fine sand
5 a Gray med. to coarse, tr. fine sand, gravel

Gray sandy clay, few boulders, stiff

no

a acor.oa
vlrco.t

x^itx
ruxxtL ruo ttt

LOrr
lxcx t'a

Iro"

5r0' I

lIro"

20ro"

22'O"

30'6' : tt

25'O" ter

90,0,

4 rO"

oGc2

E: Si:c of pt f
5 '0" 3,6"



I tri, I aJ\.,LL. a\ 
- 

a v .t

J, Wooter,, Cy,tc-

Conrract pr-. Lloyd chain CorPoration

KC 533-B Dalc 4/7 /7o
Job N

omPa.ny

No.
':1,:"'w#

Tect Holc Locat
7.9s.w. of s.tr. corner of building

Dirtracr .^d Olr*rlorr frorn Prrtarr.cnr lrndmrrt a Prctia.r'Tcrt Holc

TI5T LOG

St:tic Walcr Levcl Mersure

raora Hotrrs Altcr C-ornplctiorr

7G)r ra a?tor{

oto" CIay fill

rro' Dark gray clay, stiff

5to' Light gray clay, stiff

I0'o" Gray silty clay, ned.

lgro" Gra fine to ned. sand

21rO" 25'O' 2" Gra med. to fine, sone coarse sand
ilecf

tr. fine sand,

26. la Gra san cIa ned.

ta2 Gra med. to coarse ravel

aa Gra s and cIa stiff

e haat o aa a

I

I

x

xuo ttl
LOa a

tHcxca
?o

raAatx
TUXX(L

Yltcoatn
a tcoxoa

Ir0'

5'O',

lo. o"

l9'o"

2rro' ,rate f )

26'0" ta

6r'o'
g6'o"

Tr'rl-:1 dooth

I'IOTES: Slrr of Ptt
4 ,0' 3ro" 4.O'

DICE



1 r-t()Lts K ts P U'(''t' " -'"i=:--..i.lit'-+lE-&
ul/"o fern L; ,nPonyync-

TL5'I

Date 3/7/70

I

Contr:cl Na

Job No. r(c 633-B

City lla ryville

Tert Holc L&:r 225 | o. N.

Lloyd Chain Corpora tion

Statc rl
Driltcr J. lla rDer

of No. 1- 70
Dirrraer r^d Dt,'crlon lrorn Prrrrrrncnt t-radrnrrt e Prwkrg Jcrt llotr

I('

, tCOrrOa

VlaCO.

xlrtx
Tt,}{x(L Luo ttt

Lora
lxcxaa

Ito"

4ro"

10,0"

l5 'O.

27'6" ter

33'0,

nora

oto'

1r o.

4 'o.
loro" 12'9"

l2 | o,

,5 'O" 19, o"

9to' 25, O" water
25'O'

7.o..

TEST LOG

Sta tic wrtcr Lcvcl

Hou rs Aftcr
,o^ xaTtox

Top soil

Dark gray clay, stjrr
Gray elay, stiff
Brown & gray silty claY, stiff
Bror,rt claye y silt, soft
Gray sa ndy clay, stiff

to coarse some fine 
""na

Mc: lurcd

fine sand, tr. 9rav(

--

6x Gray med.

8" S ame

a

tr.
,
I Gray sandy clay, rned.

S: Slro of p 4ro. 3'0"
3 r6'

Dqt



I
I

t.

o,t;lEH I SEiE
ffillaRs, llc

lfr.o icct tccrt ion
!rcr.;i I ta, rissouri
C: i tt,t :
lir rdorf f {loyd Chlin C<co:tw

lk.'irq Co. 0crhr lesting Division - P.S.l.
-tierelrn: Scott Xrrt:

Ll6 6-lc.9ist: Feter kg:rdul

P<,rirg tccetion: tL 2s. 2d
Ert'urd Elrrrtion:
Drtr: Slrrtd: lllSlBS

Ftport of-Forino lto. l9l ls,
$etl I of t

6rourd l{rtrr Depth Drtr. Deoth _ Oete -
ile lb. 5050.05

*dd

[oui orrnt
trotrlteri

TEtr mntN6 tc6

,

I

t

Dror.h

0r

10. J

><r

:0t 7

0-1.

i-i.

t0-l t.

rlt6.

;,ir-i!.5

aJ-6.)

t0-3t.

CI

3t

:-'. r

{

c

il
L
u

r-rll:

sAJrttt

Suot r

Eerovrqy
ral

Strrtur
Orrnor
6cr,cirt
De:cri et

Dcoth
Strolr

Dtccri ol ioa3to.t
t3,

3-{-j 6rry, rcist, SILI, scrc firr Srnd. tricr
CI ry

3r

3-r-5 Erty-or.s:n.
f i* Srrd.

rcitt, S
(iron ori

lLI, xct Clrv. lrtcr
dc ctrirrl

I tl
2.2-3 Eei-br.crar roirt, SltI. sro Cl:v. trtc!

firc 9trd. (ir.on oridr st:iml

t{l

H-ta tel-gttn roirt, SiLf rd Fll€ SilO. li$lr
Clry. (irm oridr tt:insl 13

l9r

6-6-r rct, Fil€ ffi

7-t3-t3 ryr-v?tr FII€ to tDlR= SflO, titttr firf
rvrl

5-7-r0

SI€IJY 6rry-tl rcl. roirt. Ci.rlY. sor 5iit. trrcr
Srrd

3t.5r

t'. 1

.i:' a 3?33.5



BoRING No. 35 8HT. 7 oF 2
R

OEPTH OATE
OEPTH OATE

ELEY.
ELEV.l(\orv,'

LleN*:11

ROJECT LOCATION:

r r4, fi\ '.irovt

')or{f L
o IN co:

ho
o

Loughl :n
o. tO

at6 c/n

K<,

F|LE NO: 305O,ocs
BORU{O LOCATIO}t *v,rt cotl 0 L.occ'
oRoUNo ELEVAT|ON: q j{,6 0C', u'-q ,21
DATE8: 6TARTEO: -go EHOEO t6

FOREMAN: @r7
8G G€OLOGtST:

lo

a

c
!

3

)

tl

t-

1

Ll

?

1

I

ll

TEST BORING LOGOBNICN 6 GCNE

6AI{PLER
rypE:Agrm o 1596- ?t
HAMMER: I't0 lb5
FALL: 3o'

6AMPLE

t}.'3LOWS
a'

PEN/
REC.

. SAHPLE
OE8CRIPTIOH

STRATUU
CHANGE
DEPTH 8P.

H

ELDTE6TIH

HO.
( Fc cr)
OEPTH

2I o.o-,,5
+
1

j7 5. 5,0A
u

j 1,5-0.0 7
3
L

+ t3 5-ts.o 3
3
+

3" .top5o:l O\rcr F:ll -nc.I:u,r *o
l"r r S..1 clal a1 5;t1. + ro Lc

bomc l:ac 5cn),trr''c Crsslcd

foCK' La'? lc rtc sl

lo F:tl

Epporcrl c^) .$ f:ll at 'l'5'

lfic):",. 5r11 lo oI<c ?

f ;5{
$n<

o c O.'t

ftrs'r rt
CL

9: l+ -l

5{e:,
r^o;5t

e lA./
nc'

. Sott''

+(occ gc t0. -

Bt) ;r" b(o ur ot.t\ ,c 
t *1 S'.1t1

cll.-1 .occ rc).1 1) --[,/g,.r. b}te
l'r.r5't <olcfa\ afo. t, tt, at!<c
{:ac scrt }' i c )'' '- i-: *

Bacgrr., *, hra+
J

t.e) '',, bror-a o^J otr., <.1F 5ers ttli cytoi.i
ta

a

.1 c la,1
4c A ra.

'tt0t4
u<*

e AUG 1l :U-'1'. l|tt2 f t< c t. 5Y 1o

)

''i---ir^M



TEST BORING LOG@i""rENEGcnE

TYPE: AStr P.
HAMMER: ,t{C lD3
FALI-: 30'

GAI{PLER
tss6- 6 .l

6AMPLE

PEI{'
RF(:.

'N'

SAMPLE
OE6CRIPTIOH

CTRATUU
CHANOE
DEPTH 8P.

orLowt
e.lro.

(F cct)
OEPTH

+5 t$,s-20.0
q

/Ac+:urn broun s's') otol 
"o 5'l:o.\t

$,"c. -.r,.^./ 5:lt -1 clol, 3cn.c
fu5{ CofOrci 3}o:a;Ar , +r^<e
*e so,.c {,na 5o,\AY oo; i. +o

wc+

9;tt or)' {:nc 9au\ cc^+c"l
'.r clc*g:^S

5n".tc

CL

1

bor'.r, uc> ccrr 9lr l'\ -' 7 o

gr.1 4 Yr'rr r'I wri r r nr C' 'lcc'

lO.Cfac{ D{ CIO r^o<. l':rc

ttZll 5C f Ccf r.o5 5c*

tro^ rJ.O $ac{(&")

t rs,. }O,O I z:4 ': 1.0

pc lfcr s<-' t {r;' t'o
6.O4cc{

Ccr.c nl | $crlon 'lc i' (ew' I tc r

6.0 {..t Jc''r'th':' J'o{rrr
c{ 3,,, $ 

"c.1
- Well Cou(r{) ',r.lr lacY o-

)\ccl co9',Ao. 5e { c{' '-elc.J
pa)- a.ggrc>-t, "4cl'l 1'lr,-. e5

AccF o.n I 3o'; tc.l cg 'a c\'r'tc{cl.

J

cr<.(UP)lccl 54lgur oaor.rr.)2o
- L',xr c/, +'. |,

,.o.,1g (f'rolnbo.cto 3l-;n.IcS

'f,D,'fu,o'.

5l:cK "p)_ 9.,,) 1r<x
$ccl.

- ktlor. lt
[ctl 4 t

i-:rcx
: e ..a.3 ll.

g,lc I

ti r.'.--.+ 6

..rf {

IIIIIIIIIIIrr

rIrIr

IIr

rIIrrI
IIII

III

IIr

PROJECT LOCATION:

hrrVv:llc, l\'.1so't
'-IEHT: N:v) Or4{ Ll

-tO P9A - Omo
0rJ i

t5

t6

r1

t$

tg

7o

?-l

f;

oRrNo No. 3 6HT. OF:

EPTH OATE ELEY.
ELEY.OEPTH OATE

FILE HO: 3OS0,OoSI h t
ArG: Cnt'sS BORIr{O LOCATTOX: ut

H: ?i{.i -foC ,67
ENDED: 6't6't

ELOTESTING

NL

OROUHO ELEVATTO
OATES: STARTEO:

laaooltt
:$e7LFOREMANz l.9ar't

OBG OEOLOGtSt: Do )\(a

17-

uc
?3

t cog,top^ea'l - .,ffro, re.tcl.l
olloa5 -{ uc'tce' rc rcvcli

D:

)t

:5d " {in's k:Y"' t ooe 4'



1
==q
z
tr,oc
d)
Cf
t!

I
a
tn
H

F
tr,q
C'
@
H
=n
CE
Lr,FI(J

LOCKABLE CAP

STEEL CASIN
C ORNE R

8 " DIAMETER
BOREHOL E

A" PVC

RISER PIPE

GROUT

BENTONI TE
PELLET
SE AL

SAND BACKFILL

FINAL WATER LEVEL:

WELL NO. 35

EMENT
GROUT
TH I CKNE SS

C, c',Y o

VENTED CAP

DISTANCE TO FINAL GRADE U-
GROUND SURFACE

CONCR=TE PAD

/e BE
EA

NTONITE

' s.r-

DEPTH TO TOP
OF SAND BACKFILL

8,o',

2. o'

?.o'

SLOTTED SCREEN -IO,

BENTON i TE
SEAL
TH I CKNE SS

MAT=RIAI.:
SCHEDUL E:
SLOT NC .:

TOTAL DEPTH

OF WELL
3o.o'

P vc
+o
,o

rEJE

INSPECTED BY:

AUG 1a 1983
FEET BELCW TOP OF CASING.

DA TElo6rq{'6- 7,q

OVERBURDEN MONITOR WELL
ovERBURoEir.cux FIELD LOG gltrt!Et

ort{clt. trc.

NNN**

N
=I

tr



TEST BORING LOG
€
E E ORnIEN6GCRE

TYPE:
HAMM
FALL:

8AT{PLER
Asrr D I s86'g.,t
ER: r 1O lb5

3o'

PROJECT LOCATTON:

fl^o ,.1 y : I lc, b.: 55oue i

r\a 6: c'r

.IEHT:ry +( Ll c la:e L

FOREMAII: Crory L
O8O OEOLOGIST:

hl jn
.tc

AJ'
-\)R 9I - Onohr^

t4c

SAIIPLE

'll.(F<cr)
OEPTH

3LOWS
e'

PEN'
REC.

A.,gcr:

hr:+h
H.;.a,

SAMPLE
DESCRIPTIOX

slr"f.C.-1Lc.o.

n5

HO.

TTRATUU
CHANOE
DEPTH 8P.

ON

9.O- r.5 qI
,1

e

3" tog:oil ovcr F:ll- rnqltu, to
)of X Vrcl o+O btl-'e tto7c1 g:l+.

+ r rra -1 o bon.c $'t< *S .' * rr-c
Cruslq\ rock - d'rP 1o 't 

q:21

Appnr.r.t en). o{ f ' l' .'t 1.O'

F:ll

I 2.5-5.O 3
q
e

7 9.5- r0.o 7
7

h tb.s- t5.o a
a

^

d\..}.:r^ 1o lot !. Jre.1 5'll1 cto.1
turl cclor6f, J{a:altro. tit,<c I
9.r) . ,rc:tl {o ...ct V

fr<D;r.rr brct'^ -"\,r,..-, S:tl-1 rl"1
l''aF. SOrr.c (,Ji< (YVt:; s-laln:5r

)f(ocC 1o So*,t 1;ng 5o*)'tt'lil
* o t,Ct

Ct-

u.c t

[\c);,^
s:lt.t

Cctt 4
rc

olcct !'le'1t r**l 
u< 

olLr"t

f ..* ,onI- r(;.>t

f|cco,n: nt^

gr -.t 4o

clc1, fu"tY

5*olnlro.lloc-t\,

BORTNO NO. 3 b 8HT. 
'

OF
RO

DATE ELEV.
ETEV.PTH OATE

FILE tlO: 3o59, gO5.

BORU{O TOCAT|OX: cttl o
OROUND ELEVAT qli,1 -ioC'. 17.7 t
DATE8: STARTEO, EHDEO: t6

LD TESTING

c

HL
I

3

t
l.-

-F
a.
ltto

2

3

,-

1

.(

1

rc

tt

a

,.,1

Pf{OGFAM



BORTNO NO. 7 8HT.2 oF3
ROUH

iOJECT LOCATtoN:
tirrlv',k. rfli55ove:

IENT:lr:r 0rH alo AC
P 9L' Oro ha At6"crt'95 SoRuro LocATtol{:sovl{rerl{

oRouHo ELEVATTO& 91q.9
DATES: STAATEO: 6. I

OEPTH DATE
OEPTH DATE

FILE HO: SOSO,oos

ELEV.
ELEY.

_J la.cl ool,1

z j\1.-t t
ENOEO ! 6,.

FOREMAH: $6j
!o oEOLOG16

ln,

t1

L l.t

s 5hl A

ll(a
0c

7' 3?
t
@
Y:c

l.
tl

tO

4

TEST BORING LOGO.BNIEN6GENEE

6AUPLER
rYPE: ASrr D l5$6'gq
HAMMER: lr{c 

'b5.FALi-: bo'

6AMPLE A *r.^Cr:
,-9. t \

H,5. A.

SAMPtE
oE6CRIPTtOX

3r/1' J.b. - 11" o.o,

a.i

PEN'
REC.

'lf
,AtUE

TTRATUU
CHANOE
DEPTH

IELDTEST

8P.
H

tLOW6
6.l{o.

Gq+)
DEPTH

7s 2o.o-? 1.5

7
+

t16 2l.s.ts,o
c
't

s1 7s,o-7&5
1
q

26.3-&.0a
j

ff\<):o,r\ b.pon onr) cr.1 fo sl:;ht

Qfcr^' b/.7 5: li1 ctrl t bcn.c
ru5{ gglsr d 3{ol a:. o . * ?o4 *g

Soa1, S.t e tci ' fVYSI 1o wc+

5ar'.c

t'.* 3.a,) <calcA '.rCf Ce.^Ov
lf\c.J ,r, a r..1 f '.tc lot I . 3e F.c

b?cc| ?. 4tor- 3r - t .. :.rJ
9.t\, swbo4t. * o gub r r A,
lrJc,,l 3 cr { J.' wc+

blor ra SP
cr l

ne)

L:3t'{ *o rncn}.,^,Jof {:nclo
t( d .,e. gbrl, Sorr.c blo<t* Sl,u-L5.

Qc( 4ttrc Cocrt(,a '-c) rS,tb-
Ap..*o s,t[,r)). loctl^l gerlcl-
wj+
Itt,1,)lvr cl^1 \'^e lo.gn,1 3oO,

v
?cc: 11 5it1c.t . - vc-*

Cl<,.-1 oi 5 lr (3t1't'r it<(669't.,

bort
boe L

T,C

CL
5.cY c lr.

S e c 'o
I OLC blrc: ,?cBl'.r..,
rr|', J o f o ..1 I

i:r+IE

t9 I

{o
tt

CcrrtC Lor\ ,[g r+

,0

,q j..g .s-Y.o
5

l

lryAs''E M...r.... r ....
Ilr.rrih rd



onrNo NO. D 8Hr.3 oF
U o

PROJECT LOCATION: DEPTH DATE
DEPTH .OATE

FILE NO: IOS;O,gOS

ELEV.
ELEV.haryv:lta. t1:9

LIENT: N:r.\Er$
t0rrf

Lo

le'a
do Pra - Or.lt AlG : c r\F-'95 BORII{O LOCATPH: bt+let:1

o8ouNo ELEVATTOT{z 19.t.f i-,hl.a
i- C'v DATES: 6TARTEU

ol Lte4t1
oc" 11:.,?'l

E}IDED s 6
FOREIIAN: @cr
oBo oEOLOG!6 T, t6-{'

3)

3r

?t

2.1

TESTIN(

- Gtcil dcua I og

6O e, ollon) o{
D:gcl^.otstx

nctl - oe(o>;n,{cly
t tol C r r( fip1e.1\ o

TEST BORING LOG
{
E = o'gnIGNEGERE

SAMPLER
TYPE: Asiar D lSeG -!.,,|
HAMMER: lqO lbs.
FAI-L: 36',

6AMPtE

',lt I
'lfPE}{/

REC.

SATTPLE
oESCRtPTTOX

,.1.g.A. 3lzq" -.(.D. -l \"O,U

Av h(f i a.,

u';.1 '(Facr)
OEPTH

sLOWf
3'

ITRATUU
CHANOE
DEPTH

lro.
8P.

x

at0 2.r.s.ss.o
ll
t(,

DanK 5ro7 
-la blocx cle1,9l;"511-p

5:*1 .9io^a {;^c io rT'cJiwi

e.rr"l rn. tc.} { }re" ho./ -S,.rb

g n.)& - le acc $ * '6oJ' &r"p

+o /n9'9r

lottrf-

Ct^

1.o, -J5.o'

- 9Oc:a1 uroe CCn?tc1(\ oi o 2-.tCl
DVC Ytorr.\ -tc1cr n cr igltt yt2ll .

b,O lZ.l o { n tC ,r rc F . ac SYe+
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APPENDIX C

HEALTH AI{D SAFETY PL/q,I{

Review of existing soil and ground water laboratory analytical data indicates that I-evel D
dothing protection is appropriate for conducting the field sampling program at the site.
Protection requirements included in Level D are: steel-to€d work boos, work clothing,
rubber gloves, protective eyewear, hard hats and noise protection where appropriate. In
addition, personnel performing sampling at the site will have appropriate Hazardous Waste
Site Operations 40-hour training per Occupational Safety and Health Administration
regulations (OSIIA 1910.120), as well as be involved in an O'Brien & Gere Engineers, Inc.
surveillance program of annual OSHA physicals.

Should any medical or chemical emergency (rccur during sampling activities, O'Brien & Gere
Engineers, Inc. personnelwould contact the on-site emergengt coordinator. The emergency
coordinator is:

Al Macali, Jr.
Manager of Environmental & Products Standard
Laclede Chain Manufacturing Co.
500 East First Street
P. O. Box 249
Marlville, MO 6446E
(816) s62-2160

The name, address and telephone number of the nearest medical care facility is:

St. Francis Hospital
2016 South Main
Maryville, MO 64468
(816) 562-2600

From fhe Nixdorff-Uoyd facility, go west on First Street to Highway 71. Go south on
Hrghway 7l approximately 15 miles. St. Francis Hospital is on the west side of Highway
71. A map illustrating directions from the facility to St. Francis Hospital has been included.
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OIBRIEN & GERE
ENGINEERS, rNC.
OfEce: St Inuis MO
Address: 5000 Cedar Pla-' Parkway

Iob No. 10s0 fl)s
Sheet I of-

CIIAIN OF CI'STODY
Phone:

Client: INLAND REALTY CO
Location: MARYVILLE. MISSOT RI

C,ollected By:
(Simature)

SAMPLE DESCRIPTION Drto Time
Semple
i[rfrrixr

Srmph
TYDd

IiIo. of
C.ontrinerC ANALYSIS N.EOT'ESIED

GMW#2S Vy'ater Grab 1-P. 500 mL Cvonide (CN)

GMW'2S Water Grab 1-P. 500 mL Total lead (Pb) and zinc (Znl

GMWf2S Watcr Grab 1-P. 5fi) mL Hexavalcnt chromium (Cru)

GMWf,2s Water Greb 1-P, I L Totsl Metab-C<l, Cr, mercury (Hg),
mensanclc (Mn). Nickel (Ni)

GMW#2D Weter Greb 1-P. 5OO mL CN

GMW T2D Watcr Gnb 1-P. 500 mL TotalPb rndTln

GMW#2D Water Grab 1-P, 500 mL Cru

GMW#2D Water Grab 1-P. 1L Total Maab-Ql, Cr, He. Mn, Ni

GMW#3 Water Greb 1-P- 500 mL CN

GMW#3 Watcr Greb 1-P. 5fi) mL TotalPb andZn

GMW#3 Wetcr Grab 1-P. 5fl) mL Cru

GMW#3 Weter Grab 1-P. 1 L Total M€tals-Cd. Cr. Hs. Mn. Ni

Maximum McrhodDetectionLimitc: CN, Cd, Cr, Mn, Ni-5ppb; h-ZppO; Hg-0.2 ppb;Zn- 10ppb

lMetrix = wttctr, wrstcwatcr, air, rludgc, rcdimcnt, ctc.
Type: grab, comporitc
rContainerg = P - polydhylene; G - glasr

Chemical Prerenrativcr : Metds - HNO, to pH 2
Cyenidc - NaOH ta pH 12

Date Time Date Time

of:

Relinquished Received by:-

of:

Dafe Time Dete Time
by:

of:

Relinquished Rcccived

of:

D.te Timc Dete Timc
by:

oft

Rclinquirhcd
by:

of:

R.eccivcd

Dilc Time Dats TimeRelinquirhcd

of:

Reccived

of:



OIBRIEN & GERE
ENGTNEERS, TNC.
OfEce: St- buis MO
Address: 50fi) Cedar Pla-' Parkqay

Iob No. 30s0.00s
Sheet 2 of-

CHAIN OF CUSTODY
Phorp:

Clknfi INLAND REALTY CO
Location: MARYVILLE. MISSOURI

Colleded By:
(Sienature)

No. of
C;ontrinen'SAMPLE DESCR,IPTION Dete Iloc

Srnph
l,{rh&Ir

Slnph
TYDC ANALYSIS REOT'ESTED

GMW'3S Wetcr Greb 1-P. 500 mL CYani&(CN)

GMW#'S Watcr Gnb 1-P. 500 mL Total lead (Pb) and ?inc Qal

GMW'3S l\y'rter Grab 1-P. 500 mL Hexavalent chromium (Cru)

GMW'3S lvrter cr$ 1-P, 1L Totel M*eb-Cd, Cr, rncrrury (Hg),
mansancro (Mn). Nickcl (Ni)

GMW'3D Wstrr Gnb l-P. 5fl) mL CN

GMW#'D Wet€r Cnb 1-P. Sfl) mL Totrl Pb and Zn

GMW'3D Watcr Grab 1-P. 500 mL Cru

Greb l-P- 1LGMW#3D \Vatpr Total M*alr-cd. cr. Hs. Mn. Ni

GMWflLS Watcr Grab 1-P. 500 mL CN

GMW#,lS Water Grab 1-P. 500 mL Total Pb am,d7.n

GMW#4S Wercr Grab l-P. 500 mL Cru

GMWf4S Watcr Grrb 1-P. 1 L Totel Maeh-Gl. Cr. Hp- Mn- Ni

Mrximum Mcthod Detcctbn Limitr: CN, Cd, Cr, Mn, Ni - 5 ppb; h - Z ppU; Hg - 0.2 fi; Zn - 10 ppb

'Mrtrix = rl[ter, wrstcqrrtcr, eir, rludgc, rodimcnt, ctc.
Typ, = grrb, comporite
rConainerr = P - polycthylerrc; G - gtau

Chemicel Pneservetives : Mctds - HNO, to pH 2
Cyenile - NIOH to pH 12

D&te Timc Date Timc
by

ot

Rclinquirhod Received by:-

of:

Datc Timc Dote TimeRclinquirhed

of:

Rcceived

of:

Datc Timc Drle TimeRelinquishcd

of:

Rcccivcd

of,

Date Time Date TimeRelinquirhed

of:

Received

of:



O'BRIEN & GERE
ENGII\TEERS, INC.
Office: St Inuis MO
Address: S(ffi Ceder Pla-'Parkway

Iob No. 1050 fi)5
Sheet 3 of-

CHAIN OF CT]STODY
Phorp:

Collected By:
(Sisnature)

Clienh INLAND REALTY CO
Location: MARWILLE, MISSOtru

SAMPI.E I}ESCRIPTION Dete Ilmc
Srnpb
l[rfi{xr

Seople
TYDd

No. of
ConteinerC ANALYSIS REOTJESTED

Wetcr Grab 1-P. 500 mL Cvanidc (CN)GMW#4D

l-P.5fl) mLGMW'4D Wstcr Grab Total lead (Pb) and ,inc (7;ii

1-P- 5fl) mLGMW'4D Watrr Grab Hcxavalcnt chrcmium (Cru)

cnb 1-P, 1 L TotrlMct b-ql, Cr, mercury (Hg),
mrnerncic (Mn). Nickcl (Ni)

GMW'4D Wrtcr

CMW#3DA Watcr Grab 1-P. 500 mL CN

GMW#3DA Watcr Grab 1-P.5(X) mL Total Pb andZn

GMW f,IDA Wetcr Grab 1-P.5fl) mL Cru

Weter Grab l-P. I L Totsl M€tals-Cd. Cr. Hs- Mn. NiGMW#3DA

1-P.5fl) mL CNGMW'10 Wat€r Grab

GMW#10 Watcr Gnb 1-P. 500 mL Toal Pb end Zn

GMW#10 Water Grab 1-P. 500 mL Cru

GMW#r0 Watcr Grab 1-P. 1 L Total Metals-Cd. Cr. He. Mn. Ni

Maximum Mcthod Dctection Limits: CN, Cd, Cr, Mn, Ni - 5 ppb; Pb - Z ppU; Hg - 0.2 gpb; Zn - 10 ppb

tMetrix = wltsr, wedcwrter, eir, rludge, rediment, ctc.

'fypc = greb, comporitc
tContairrcn = P - polyethylenc; G - glaer

Chemicel Presewativcs : Merols - HNO, to pH 2
Cyankb - NaOH to pH 12

Dats TimeDete Time

of:

Relinquirhed Rcceived by:-

of:

Datc Time Datc TimeRelinquirhod

of:

by:

of:

Rcceivcd

D.tc Timc Detc Tirrc
by:

of:

Rclinquirhod
by:

of:

Receivcd

Drtc Timc Drtc Tim€
by:

of:

Rclinquirhod
by:

of:

Reccived



O'BRIEN & GERE
ENGINEERS,INC.
Offioe: St l-cmis- MO
AddreSS: s(ffi Cedar Pla-^ Parlrwey

Job No. 30so fl)s
Sheet I of-

CIIAIN OF CTISTODY

Clknt: INLAND REALTY CO
Locetim: MARWILLE. MISSO(ru

Collected By:
(Simature)

Srnph
TYDC

ItIo. of
ContrincrCSA}!PI.E DESCRIPIION Drtc IImc

Semplc
Mrrftr ANALYSIS NEOUESTEI)

GMWfss Wstcr Gnb l-P. 5(t(l mL Cvanltc (CN)

lvrtcr Grab 1-P. 5(l0 mL Totrl lcd (Pb) rnd ,irc EriGMW'5S

Wrtcr Greb 1-P. 500 mL Hcravalcnt chromium (CrhGMW#5S

Grab 1-P, 1L Totrl Mctslr4d, Cr, mcrcury (Hg),
mrneenc.c (Mn)- Nickcl (Ni)

GMW#5S lYrtcr

GMW'5D Wrtcr Gtrb 1-P.500 mL CN

GMW#5D Watcr Grab 1-P. 500 mL Total Pb tndZn

GMW#5D Wrtcr Grab l-P. 5fl) mL Cru

GMW#5D lilrtcr Chsb 1-P. 1L TotslMdabcd. cr. Hs. Mn. Ni

Mrximum Mcthod Dctcction Limits: CN, Cd, Cr, Mn, Ni - 5 ppb; ft - 2pfr;Hg, - 0.2 pfi1. Zn - 10 ppb

lMetrix = mtcr, unrtcrrrtor, eir, rludgc, rodimcnt, ctc.

'D4lG = gnb, comporito
tcontaincrr = P - polycthylcnc; G - gla^sr

ChcmicEl Prcrcrvrtivcr: Mctds - HNO, to pH 2
Cyenilc - NaOH to pH 12

Datc Time Datc TimcRclinquirhcd

of:

Receivcd by:-

of:

Date Time Dete TimeRcltuquirhcd

of:

by:

of:

Reccived

Datc Timc Drtc Timc

of:

Rclinquishcd Roccivod

of:

Dltc TimeDEtc Timc
by:

ot

Rcccivcd

of:

Relinquirhcd



OIBRIEN & GERE
ENGINEERS, TNC.
Office: St- I-ouis- MO
Address: sfm C"d"" Pte.' Parlruay

Job No. q050 m5
Shect 5 of-

CHAIN OF CT'STODY

Client: INLAND REALIY CO
Locetim: MARWILLE. MISSOURI

Collocted By:
(Simeture)

S.Dple
TYDJ

llo. of
Contrtncrd ANALY$S REOI.IESTtsDSAMPLE DBSCRIPTION DrtG Tinc

Slmplc
Mrffir

Greb r-P. 500 mL Cvenidc (CN)GMW165r W.tGr

Gnb 1-P. 500 mL Total bed (?b) md tit:tc EriGI,llV #65 Wlt€r

1-P. 500 mL Hcxavalcnt chrcmium (Cru)lYrtsr GrebGMW#65

Toal Maab{d, Cr, mcrcury (Hg),
mrnaencrc fMn)- Nickcl INi'l

Wetcr Grsb 1-P, 1LGMW#6S

ENWrtcr Gnb 1-P.5()()mLGMW#6D

Grab 1-P.5(X) mL Total Pb r.n,dT;nGMW#6D Watcr

1-P- Sfi) mL CruGMW#6D Wetcr Gnb

1-P. 1L Totrl Mctrh-Cd. Cr. Hp. Mn. NiWetcr GrabGMW#6D

CNWatcr Gnb 1-P. 500 mLGMW T'
lVetcr Grab 1-P. 500 mL Total Pb end ZnGMW T'

1-P. 500 mL CruGMWfiT Watcr Grab

1-P- 1L Tord Mcrelr-Cd. Cr. He. Mn. NiGMW fiI lVarcr Grab

Meximum Mc*hod De*cction Limitr: CN, Cd, Cr, Mn, Ni - 5 ppb; h - Z ppU; Hg - O.2 ppb; 7s - 10 pPb

tMrtrix = rrrtcrr wlrtswrtcr, rir, rludgc, rodimcnt, ctc.
t)rpc = gnb, aomporitc
tContainsrs = P - polycthylcnc; G - glesg

Chcrnicrl Prcrcrvrtivcr : Mctrb - HNO, to pH 2
Cyanidc - NaOH to pH 12

Darc TimcDate Timc Rcccivod byr-

of:

Rclinquirhcd

of:

Datc Time Drtc TimcRclfuquirhcd

of:

by:

of:

Rcccivcd

Timc Datc TimcDart
by:

of:

Rclinquiahcd Rcccivcd

of:

Detc TimcDetc Tirnc
by:

oft

Rcccivcd

of:

Rclinquirhcd



OIBRIEN & GERE
ENGINEERS,INC.
Office: St. Irmis- MO
Address: S(ff Ceder Pla-^ Parkuay

Iob No. 30s0.m5
Shcet 6 of-

CHAIN OT CUSTODY
Phorc:

Colleded By:
(Sisnsture)

Cllknfi INI-AND REALTY CO
Locatfuxr: MARWILIE. MISSOURI

Srnptc
TvnJ

I{o. of
Contrincrd ANALYSIS REOT'LSIEI)SA}IPT,E DESCBIPIION Drte f imc

Suple
l[rffir

l-P- 5(X) mLGMW'9 lVrtcr Gnb Cvrnidc (CN)

GMWP Wrtcr Gr.b 1-P.5@ mL Totd lcrd Gb) rrd ,;rc 0^l
GMW#' Wrtcr Gnb 1-P.5(Xl mL HcHvdantchrcmium (Crv5

GMW'9 Wrtlr Gnb l-P, 1L Totrl Marlr.Ck!, Cr, mcrcury (Hg),
nungrurclc (Mn). Nickol (Ni)

Marimum Mcthod Dctoction Limitr: CN, Cd, Cr, Mn, Ni - 5 ppb; h - Z ppU; Hg - O.2 pfr; 7t - l0 ppb

tMrrrix = untctr, wirtcwrta, rir, rludgc, ecdimcnt, ctc.

\pc = gnb, comporitc
tConteincn = P-potycthyhoc; G- gterr

Chcrnicd Prcccn.tivc. : Mctrb - HNO, to pH 2
Cyuridc - NIOH to pH 12

Dat€ Timc Det€ TimeRelinquishd

of:

Rcccived byi

of:

Datr TimcDetp TimcRclinquirhcd

of: of:

Rcccivcd

Drte Time Do$c TimcRctfuquirhod

of:

by:

of:

Rcceivcd

Datc Timc Drtr TimeReceivcd

ofiof:

RclinqutuH


